INTRODUCTION
Operations during NORCSEX '91 were conducted off the west coast of Norway at a location of about 64' 30' N and 9' E and centered on the Haltenbanken, a sea mount which rises to 200 meters above the coastal plane (see Fig. 1 in [l] ). The primary objective of NORCSEX '91 was to validate the ability of the newly launched European Space Agency ERS-1 synthetic aperture radar ( S A R ) to detect ocean surface features and near-surface atmospheric conditions. These features include surface current boundaries, wind fronts, temperature fronts, internal waves, surface wave field and near-surface wind speed and direction. In this paper the results of a case study performed using in situ meteorology and scatterometer data in conjunction with S A R imagery are described.
SENSOR DESCRIPTION
Measurements of the microwave scattering from the ocean surface were conducted from R. G. Onstott
Environmental Research
Institute of Michigan Ann Arbor, MI 48130 above the wheelhouse of the University of Bergen Research Vessel Hakon Mosby (HM) using a four-channel scatterometer which operates at 1. 5, 5.25, and 9.38 GHz (Fig. 1) . The primary polarization used was VV, which corresponds to that of the ERS-1 SAR, and incidence angles were 23' and 50'. The scatterometer was operated in the frequencymodulated continuous-wave mode to lessen the dependence on platform motion (i.e. Doppler effects). An angle filter is used in data processing to limit data results to the viewing angles desired. System operating parameters are presented in Table 1 . 
RADAR BACKSCATIER RESPONSE
The radar backscatter response is known to be de endent upon the orientation of the radar P ook direction with res ect to the windgenerated surface wave fielcf This response in its simplest form may be described using a three-term Fourier series:
The a0 represents an azimuthally average cross section, a1 the upwind-downwind etry, and a2 the crosswind modulation.
of wind speed, incidence angle, polarization, and frequency. The need to improve the characterization of the backscatter azimuth response is recognized [3]. Briefly, the backscatter is expected to have relative minima near azimuth angles of 90' and 270° (radar looking parallel to the wave field), and relative m a x " near 0' and 180' (radar looking into and away from the wave field, respectively). Since wind-wave slopes are normally steeper on the upwind side, the Oo azimuth angle backscatter maxima is expected to be sli htl hi her than the 180' maxima. During kOkC&X '91 experiments were conducted during which the HM steamed slowly in a circle to test the azimuth dependence of the backscatter. Since these studies have not been completed, results are interpreted here only for backscatter data within constant azimuth angle ranges. Azimuth angles were calculated assuming the backscatter-producing waves were parallel to the true wind direction. The azimuth angle ranges used in this study were +/-15' of 45O and 75O.
r e backscatter is also known to be a function
The relationships between radar backscatter and near-surface wind-related parameters are of great importance. Considerable work has 1-14 addressed the relationships between radar backscatter and the surface-layer wind speed (U), neutral wind speed (UN) and friction velocity (U*) [3, 4, 51. The fnction velocity is of particular interest because it describes the momentum flux from the atmosphere to the ocean.
A power law relationship may be used to relate the wind-related variable and radar backscatter (0 0): UTC 13 November. By 2230 UTC the wind speed had increased to about 5 meters per second. Between 1900 13 November and 0000 UTC 14 November the wind direction chan ed from easterly to west-north-wester1 .
OC to 9 "C) was observed between 2030 and 2200 UTC in the transition region of the front. We do not believe this change in sea temperature caused the step change in S A R backscatter intensity. The air temperature remained steady at about 4-5 OC during the entire period of the wind front crossing. for significant radar backscatter, at the radar incidence angles and sea temperatures in this case study, is about 2.5 meters er second for the L and C bands, and about .5 meters per second for the X band. This behavior is apparent in the backscatter time series, as during the period from 1800 to 2130 UTC 13 November, when the wind speeds were below 3 meters per second, the backscatter values drop ed significantly, especially for the X ban 8 (below 25 dB). backscatter pre 8! ictions based on A time series of the radar backscatter and dissipation and bulk friction velocities is shown in figure 9 . The correlation between radar backscatter and friction velocity is not as good as the neutral wind speed. This is especial1 true during the period between 1800 an B 2130 UTC 13 November, when the wind speed was below 3 meters per second, which makes both radar backscatter and friction velocity measurements suspect.
